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New Experiments 

Concerning the Relation between Light and Air (in shining Wood 
and F?jb)i made by the Honourable ROBERT BOYLE , and 
by. him addrejfedfrom Oxford to the Publiflier, andfo communis 
tatetf to the Royal Society, 

SIR> 

TO -perform now the promt fe I made you the other day, I muft acquaint yon 
with 'what will perhaps fomewhat fnrprife you^ by giving yon an Account 
ef what 1 tried on Tuefday night lajh (Odtbb. 2$: 1 667.) andthetwoor three 
following night s> about the Relation between Air and Light, a* this is to be found 
infome Bodies. 

The occafion of thefe Trials t>ks this: ffaving 7 as yon know, long f nee made 
fome Notes^ chiefly Hifiorical^ upon particular Qualities, and finding Light to 
iie(.h<jwjuftlyyjw(m;-dijf of Philofophers among 

Qualities, / hmdhfi together wfcat Obfervapions I had either made by my/elf^ or 
received from fome mgmiom'tkavellers ( to? whom 1 recommended my Enquiries) 
about Shining- Jk>di$sj and had atfo prevaredfiveral Trials about them 7 to be 
made when I jhtinld have opportunity^ and reqniflte Tnflrnmtnts to put them in 
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practice, which, as tofome of thqfe defigned Experiments, have been long denied' 
me. But having at length got hither one of my little Engines, and having alfo 
procured, after much enquiry, a fern. ] matt pieces of Shining Wood, J began on 
the day above mentioned to try with them an Experiment I found in my Lift. 
And though the main Experiment be but one, I intended to fet down what oc- 
curred to me about it but as fever al Phenomena of it ; yet finding it requifite to 
acquaint you with fomeTryals that are not fo properly Parts of it, Jfhall for di- 
fiinblion fake propofe them at fever al Experiments \ the Narratives whereof 
are taken, for the mo fl part, verbatim out of the Notes I fet down for my own ufe, 
when the things to be regiflred were freely done. Which Advertifement I give 
yon, both to excufe the carelefnefs of the Style, and to induce you not to difirufi a 
Narrative that WMmade only toferve my Memory, not tf#Hypothefis. 

Experiment L 

TO try whether or no a piece of shining Wood , being put 
into a Receiver of our Pneumatick Engine y would, upon the 
withdrawing and readmitting of theAtr, Puffer fuch changes, 
as I have often obferved a Live Cod, plaqed there, to do 3 ha- 
ying at length procured a piece of fuch Wood, about the bignefs 
of a -Groat or lefs, that gave a vivid Light (for rotten Wood)^ we 
put k into a middle-fized Receiver, fo as it was kept from touch- 
ing the Cement ^ and the Pump being fet a work, we obferved 
not, during the JJW or fix firft Exfu<5hons of the Air, that the 
fplendourof the included mod was manifeftly Ic&md (though 
it never was at all increafed) 5 but about the feventh fuck, it 
feemed to grow a little more dim, and afterwards anfwered our 
expe<5tetion> by lofing of its Light more and more, as the Air 
was ftill further pumped out ; till at length about the tenth Ex- 
fu&ion (though by the removal of the Candles out of the Room, 
and by black Cloaths and Hats we made the place as dark as we 
could, yet) we could not perceive any Light at all to proceed 
from the Wood. 

Experiment II. 

WHerefore we let iii the outward Air by degrees, and had 
the pleafure to fee the feemingly extinguiflit Light re- 
vive fo fall and perfectly, that it looked to us ail almoftlikea 
little fla/h of Lightning, and the fplendour of the Wood feemed 
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rather greater, than at all Iefs, than before it was put into the 
Receiver. But partly for greater certainty,and partly to enjoy fo 
delightful a fpe&acle, we repeated the Experiment with the like 
fuccefs as at fi/ft. Wherefore being defirous to fee how:foon 
thefe Changes might be produced, we included the Wood in a 
very finall Receiver of clear Glafs, and found, That in this the 
Light would begin to grow faint at the fecond, or at lead at the 
third Exfudion of the Air, and at the jixth or feventb would 
quite difappear. And we found by a -Minute- Watch, that the 
lending ihe Candles out of the Room, the pumping out the Air 
"till the Wood would fhine no more, the readmitting of the Air 
(upon which it Would in a trice recover its Light) and the fen- 
ding in for the Candles to confult the Watch, did in all take up 
but $x Minutes. 

Experiment II L 

THe forementioned Experiment, without taking, notice 
how long it lafted, being reiterated twice in this new Re- 
ceiver, we had a defire to fee, whether this luminoufncfs (& our 
Wood would more refemble a Coal, or the Life of a perfeff Ani- 
mal) in being totally and finally extinguiflit, in cafe, the Air were 
kept from it a few minutes, or elfethe Life of Infects \ which in 
our exhaufted Receiver 1 had obferved to lofe all appearance of its 
continuing* and that for a much longer time than a few minutes, 
and yet afterwards,. upon- the reftitution of Air, to recover pre- 
sently, aftd fliew mariifeft fign? of Lifer* Whereforehaving ex- 
haufted the Receiver ,\\\\ the Wood quite difappeared; we frayed 
fomewhat above a quarter of an hour in the dark,withoutpercei* 
ving that the Wood had regained any thing of Light, though 
about the end of this time wc made the place about it as darkas 
we could 3 and then it being too late at night to proi raft; the 
Experiment, we let in the Air, upon whofe admiflion the Wood 
prefently recovered Light enough to be confpicuoiis at a di- 
stance, though it feemedto me fomewhat Iefs vivid than before $ 
which yet niay be either a weaknefs in my fight, or an effceft of 
the fteams of the Cement; unfriendly perhaps to the LuminouE 
nefs of the Wood. 

Th^s far we proceeded yeftcr -night ^ to which we this Night added, the ft 
•Qbfervatiom . 
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We put in a piece of Wood bigger than the former (this be- 
ing above an inch long) and that (hone very vigorously. And 
havjirtg by a few fucks quite deprived it of Light,we left it in the 
exhaufted Receiver for full half an hour, and then coming into 
the dark Room again, we found aJI had not continued foftanch> 
but thatfome fmall portion of Air had infinuated it.felf into the 
Receiver. This we concluded to be but a fmall portion.of Air, 
becaufe the Wood was but vifible to an attentive Eye. And yet, 
that it was really feme Air, which was got in, that caufed the 
little glimmering light, which we perceived,may appear by this, 
that it did prefently (as we expe&ed) vani(h at thefirftorfe- 
condfuck- and then the Air being let into the dark Receiver ± 
the included Wood prefently fhone again as before, though I 
fufpe<5led> I difcerned fome little diminution of its brightnefs* 
which yet, 'rill further Trials of the like kind, and for a longer 
time> have been made., I dare not affirm. Before the Receiver was 
fufficiently emptied at the beginning of the Experiment made 
with this greater piece of Wood,a fmall Leak accidentally fprung, 
which, letting in a little Air, did fooner than we intended,recall 
the almoft dilappearing Light. 

Experiment IV. 

THere is an Experiment of affinity with the former, which 
we thought it not altogether impertinent to try * For ha- 
ving obferved on another occafion, That fometimes the Opera- 
tion,which the withdrawing the Air hath upon a Body included 
in the Receiver, proves more ccnfiderable foine minutes after we 
have ceafed pumping, than immediately after the exercife is left 
off, I imagined, that even in fuch cafes, where the Light is rroc 
made wholly to difappear ( though it be made almoft quite to 
dofo) by the emptying of the Pneumatic d Glafs, the fuflfering 
the Body to remain a while there, though withoutany pumping 
(unlefs now and then a very little to remove the Air, that might 
have ftollen in in the mean time) the remaining Light of the Bo- 
dy might probably be further impaired, if not reduced quite to 
vanifh. To examine this conje&ure, we put in a Body that was 
not Wood> which had fome parts much more luminous than the 
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reft ; and having drawn out the Air, all the others difappeared, 
and even the formerly brighter ones (hone but faintly, when the 
Pnexmatical G/afs feemed to be exhaufted. But keeping the in- 
eluded Body a while in that unfriendly place, we perceived the 
parts, that had retained light, to grow more and more dim,fome 
of them disappearing, and that, which was formerly the raoft 
confpicuous, being now but juft vifible to an attentive Eye, and 
that fcarce without difpute; for if we had not known before- 
hand, that a ihining matter had been included in the Receiver, 
perhaps we fhould not have found it out. And he that had the 
youngeit Eyes in the company could not at alidifcern it, (the Air 
being let in, the Body began to fhine again.) But this being a 
fingle Trial, which the latenefs of the night hinder'd us from 
reiterating, is to be further profecuted, and in differing fubftan 4 
ces, before much be built upon it. 

Experiment V. 

THe Rarefattion or Expanfion of the Air having fo notable 
an operation upon our fliining Wood, I thought it would 
not be amifs to try, what the Com^reffion of the Air would do to 
it. For which purpofe we included a piece of it in fuch a little 
Inftrument to comprefs, which you may remember to have been 
devifed and propofed by Mr. Book. But though we impell'd the 
Air forcibly enough into the Glafs, yet by reafon of the thick- 
nefsrequifite in fuch GlafTes, and the opacity thence arifing, we 
were not able then to determine, whether or no any change was 
made in the luminoufnefs of the Wood* 

Which I thought the lefs ftrange, becaufe by fome Experi- 
ments purpofely devifed (at one of which I remember you were 
prefent) I had long fince obferved, That even a great preflure 
from a fluid Body, which preifeth more uniformly againft all the 
parts, it toucheth of the confident Body, does workafarle/s 
manifeft change even on foft or tender fubftances^than one would 
expe& from the force wherewith it comprefleth. 

And were it not, that one contrary oftentimes minds us of 
another, I might have forgot, that I had divers thoughts about 
finding fome good ways of Trying, whether any fuch change of 
Texture might be difcover'd to be made in the fhining Wood by 
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the* abfence and return of the ambient Air, as might with any 
probability have the lofs or recovery of the Woods fplendcur at- 
tributed to it. For I had formerly (if I were not miftaken) found 
by feveral circumftances, which I fhall not now ftay to name, 
That a flight (fo it be an appropriated) variation of the Texture 
of this Wood, and which may feem mainly to refpe<5t the Pores 
(which perhaps ought to be of a determinate fhape and fize, and 
filled with- a determinate matter) will have a great operation 
upon it&fplendour. And I formerly found by other Trials, that 
even confiftent Bodies, if foft ones, may have their Pores en- 
larged and vitiated,and their bulk,and confequently their texture 
(at leaft as to their Pores)manifeftIy enough aiter'd^by having the 
Air withdrawn from about them (whereby the Aerial. Particles 
within them were enabled to expand themfel ves)and let in again, 
whereby, as to knk, they feemed pretty well reftored to their 
former ftate. But the fuccefs of my endeavours either with Micro* 
fcoj?es> (through which a vivid piece of Wood will fhine by its 
own light) or other wife, was not confiderable enough to deferve 
a particular account, especially in this Paper, where I am not 
to venture at matter of Theory.. 

Experiment V L 

T Kinking Bt to try, Whether a fmall quantity of Air, with- 
out; being ventlated or renewed, might not fuffice to 
maintain this cold Fire, though it will not that of a Live Coal, 
or a piece of Match, vij^cauledapiece of Alining Wood to be 
Hermetically fealed up in a pipe of clear and thin Glafs ; but 
though carrying it into the dark, we found it had quite loft its 
light, yet imagining that that might proceed frQm its having 
been overheated (being fealed up in aPipenotJongenouglito 
afford it a due diftance from the flame of the Lamp we employ'd 
to/eaiit) we. cau fed two or three pieces of frefh Wood, amoun- 
ting all of them to the length of about two inehes,to be feaPd up 
in a (lender pipe between four or five inches in lengthy which be- 
mg warily done,the Wood retained its light very well,when the 
Operation was over 5 and afterwardsJayingitby my bed.fide, 
wjieotfre Candles, were carried away outof the Room, I.confl- 
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dered it a while before I went to fleep, and found it to fhine 
vividly. 

The next morning when I a waked,though the Sun was rifen, 
yet forbearing to draw open the Curtains of my Bed 'till I had 
looked upon the fealed Glafs, which I had fenced with a piece 
of Cloth held between it and the Window, my Eyes having 
not yet been expofed to the day-light fince the darknefs they had 
been accuftomed to during the night, made me think the Wood 
mined brighter than ever. And this night, after ten of the 
Clock, looking on it in a dark place, it appeared luminous all 
its length, though not fo much fo as in the morning. 
. The morning after, and the night after that, the fame Wood 
did likewife manifeftly, though not vigoroufly mine, efpecially 
one piece,whofe light was much more vivid than the reft. And, 
for ought I know, I might have obferved them to mine longer, 
if one of the fealed ends of the Glafs had not been accidentally 
broken. 

Experiment VII. 

Hilft the former Trials were making, I was wifliing for 
a good Bolonian Stone, to try what effect the withdraw- 
ing of the Air would have upon it. For though I knew it might 
be objected, that the Experiments of Light performable in out 
Engine-, muft be made in the night, whereas the Bolonian Stone 
gains its light by being expofed to the Sun-beams, yet that Obje- 
ction did not hinder my wifh, fince the better fort of Bolonian 
Stones may be indued with a luminoufncfs by the flame of Fire, 
or of large Candles. 

I alfo wiflied for fuch z(bining Diamond, as is now in the hands 
that beft defer ve fuch a Rarity, our Royal Founder's. For you may 
remember, that in the Observations I made of that Stone, and 
annexed to the conclufion of the Book of Colours, I fhe w how it 
may feveral ways be brought to fhine ; fo that by one or other of 
thofe ways, efpecially that of external Heat, I thought it very 
likely I fhould be able to make the light continue four or five mi- 
nutes, which would be long enough to try in a very fma!l Recei- 
ver, exhauftible at a Suck or two, whether the withdrawing and 
teftoring the Air would have any vifible Operation on it i 
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XaJ/cr wifbt for fame of the Glow-worm*, with which IfornSerly 
made other Trials, For though I forgot not what operation the 
withdrawing of the Air by out Engine is wont to have upon li- 
ving Creatures^ yet that made me not forbear my wifh, not only 
becaufe of the different effedl I have found the Engine to have on 
Ipfe&s in refped of other Animals, but becaufe I am not of the 
opinion of thofe modern Writers, who will have the Light of 
Glow-worms depend-altogether upon their Life,, and end with it. 
But being not likely by my willies to procure any new fubje<5t to 
make trials on,I thought fit at leaft to do what was in my power, 
and accordingly (togratifie them, who, I prefumed, would, if 
prefenr, propofe fuch a Trial) caufed a piece of Iron to be forged, 
whofe top was of the bignefs of a Nutmeg ; the reft being a ft em, 
of an inch, or an inch and a half long, for which we provided a 
little Candleftiek of Tobaccopipe-clay, which would not yield 
any fmoak to fill and darken the Receiver. Then having heated 
the Iron red-hot, and placed'it in this Clay, fo. that the round part- 
was dearly protuberant, we convey'd it into the Receiver of white 
Glafs, which was fo placed, as to keep the fides at as good a di- 
stance as we could from the IrofykR the exceffive heat fhould (as 
we much feared it would) break the Glafs. Then fending away 
the Candles,and making the Room dark,we haftiiy pumped out 
the Aif, but could not perceive the withdrawing of it had any 
operation on the glowing iron. And though it continued ihining 
long enough td give us opportunity to pump out and let in the 
Air three feverat times, yet we could not obferve, that the Air 
Bad any manifeft operation one way or other. For though upori 
the withdrawing of the Air the Iron grew dimmer and dimmer, 
yet that I attributed to the cooling of it ; and the rather, becaufe 
having (to examine the conjediure) let in two or three times the 
Air^ when the Receiver had beeri exhaufted, there appeared no 
manifeft increafe of Light upon fuddenadmiflion of it.- 

Experiment VIIL 

Aving formerly in our Thyfico-Mechhnhd Experiment^ 

about the spring of the Air, obferved, That the Air is thas 

far a Vehicle of Sound y that a Body but faintly founding, being 
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placed in out. Receiver, gave a yet weaker found when the Air 
was withdrawn from about ir,than when the Receiver was full of 
Air : I prefumed, feme curious perfons would, if they had been 
prefenr^ defire to have a trial made, whether or no a fmall piece 
of Shining Wood being fo included in the Receiver, as that the 
pumping out qf the Air iliould have ho injurious operation upon 
the body of it,its Light 'would upon the withdrawing of the Air 
be manifcftly diminifh'd* And this I was the lefs backward to try, 
becaufe (not to mention the Relation, which the former Experi- 
ments (hew there may be in fome cafes between Light and Air) 
it did not readily occur to my memory, that by any manifeft Ex* 
periment (for I know, there are probable Reafons to prove it) it 
appeared, that a BoHy more thin than Air will or can tranfmit 
Light, as well as other diaphanous mediants. And thofe modern 
Atomifis, that think, there is in our exhaujled Receiver very many 
times more Vacuum than Body, would, I prefuraed, be glad to be 
fupplied with an Argument againft the Peripateticks, to fhew, 
Tnat the motion of Bodies, viz,, the Corpufcles of Light, may 
be freely made in Vacuo, and proceed without the afliftance of a 
Vehicle;, 

Wherefore having Hermetically fealed up a fmall piece of Shi- 
ning wood in a flendcr Pipe, and placed it in a fmall Receiver that 
was likewifemade of clear Glafs, we exhaufted it of Air,and af- 
terwards let in again that which we had excluded. But by nei- 
ther of the Operations could we perceive any fenfible decre- 
ment or encreafeof the Light of the Wood, though by that very 
Obfervation it appeared,that the Glafs had been well fealed,fince 
otherwife the included Air would have got out of the Pipe into 
the Receiver, and have left the Wood without Light. 

Experiment IX. 

I Had alfo a mind to try, bpth what degree of * Rarefaction of the 
Air would deprive the mod of itsfplendourinfuchandfuch 
meafures,and whether or no the fef f-fame Air, which,when rari- 
fied, would not fuffer the Wood to fhine, would, when reduced 
to its former denfity, allow it to fhine as much as before. 

This I propofed to do, by putting fome shining Wood into a 
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clear and conveniently fliaped Glafs, that the long Stem or Pipe 
being fo far filled vj im Quick filver, as that there might be about 
half a fpoonfulpf Air left at the endofed end where the mid was 
placed, it might be inverted into a little Glafs of Stagn&nt Quick- 
filver, and therewith conveyed into a flender Receiver, out of 
which, as the ytf/V fhould come to be pumped//;** included in the 
Glafs, which' held the Wood, might be rarified, and afterwards 
upon the admiffion of the outward ///>( which muft impell up the 
Quickfilver to its former height) might bereftored to its former 
fta.te : But when we came to make trial of this, we had no Recei- 
ver conveniently fbaped that was Co clear and thin, as that we 
could fee the mod Mug through both the GJafles. And though 
we would for an Expedient have fubftituted a fine thin Bladder 
wherein the Wood was to be put, and a convenient quantity of 
Air ftrongly tied up with it,yet for want of a Bladder fine enough 
for our turn,that Expedient alfo proved ufelefs to us. But being 
defirous to'make what trial we could by the leaft unfit means we 
had in our power, we gotr an old, but thin Glafs, fealed at one 
end, whofe fhape was pretty Cylindricxl,znd whofe bore was about 
the bignefs of a man's little finger,and whofe length was about a 
foot or more. Into this Pipe,near the feal'd end, we put a piece of 
ShMAgwood, wedged in with a piece of Cork to keep it from 
falling $ and having inverted the nofe of it into another flender 
Glafs,' but not Cylindrical, wherein was pretty ftore of Quick fiver *, 
we put them both into a long Receiver, fliaped almofl: like a 
Glaff churn, and having pumped a while, that the Air included 
in the Pipe expanding it (elf, might deprefs the Quickjtlver, and 
fdtaake efcapes into the Receiver as long as we thought fit ; we 
then let in the out ward Air, that thtftagnant Quickftlver might 
be impelled into the cavity of the Pipe now freed from much of 
the Air, to the height requifitefor our purpofe. 

This done, we plied the Pump again, and obferved,Thata$ 
the Air in the Pipe did by its own Spring expand it lelf more 
and more, and grow thinner and thinner,the shining #Wgrew 
dimmer arid dimmer, till at length it ceafed to flhine, the inter- 
nal Air being then got a good way lower, than thefurfaceof 
the external Quickftlver ; whereupon opening the commerce be- 
tween the cavity of the Receiver, and the Atmofphere, the Quick- 
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filver was driven upagain,aiid confequently^the^ above it wasj 
reftored to its former denfity; upon which, the rotten wood alfo 
recover'd its light. What thegreateft Expanfion of this Air was, 
we could not certainly determine, becaufe the Expanfion raifed 
the external Quickfilver fo high, as to hinder us to fee and mea- 
fure it. But we guefled, that the Air reached to about a foot or 
more from the top of the Pipe to the furface of the Quickfilver 
near the bottom of it But when that rarified Air was impellM 
into its former dimenfions, we meafured it, and found, that the 
upper part of the Tube, unpoflkft by the Quickfilver, was about 
three inches $ and the Wood being about an inch long, there re- 
mained two inches or fomewhat better for the Air. But this 
Experiment is to be repeated, when exa&er Inftruments can be 
procured. 

Experiment X* 

THinking.it fit to try, as well, Whsthet Jlinking Pifb thzt 
(bines be of the fame nature,as to Luminoufnefs/with rot- 
ten Wood that fliines too ; as, whether the withdrawing of the 
Air will extinguifh or eclipfe the Light of a confiderable bulk of 
luminous matter, as in the Experiments hitherto made,we found 
it would do to a [mall one: We took aFifhthat we had kept, 
and^caufed to be watched 'till 'twas almoft all over Luminous, 
though much more in theBelly,and fome parts of the Head,thar* 
elfewhere: And having fufpended him in a conveniently fhaped 
Receiver y we found him to give fo great a light, that we fufpe&ed 
beforehand, that the withdrawing of the Air would hardly have 
its full operation upon a Body, whofe bulk was confiderable, as 
well as its light very vivid, and which had many luminous parts 
retired to a pretty diftance from the Air. Accordingly having 
exhaufted the Receiver as much as we were wont, it appeared in- 
deed ^efpecially towards the latter end of the operation, that the 
abfence of the Air did confiderably lejfen> and in fome places 
eclipfe the light of thofe parts that Ihone lefs ftrongly. But the 
Belly appeared not much lefs luminous than before: Wherefore 
fuppofing* that upon the turning of the Stop- cock } tho Air coming 
in much more haftily than it could be drawn out,we fliould have 
the bed: advantage to- difcern, what interelt it had in the Lumi- 
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noufftefs of the Fifli, we readmit ted, it, and upon its rufhiog in, 
perceived the Light to be as it were revived and encreafed ; thole 
parts of the Fifh that were fdarce vifible before, or fhonebut 
dimly, receiving prefently their former fplendour. 

And not to. leave unprofecuted the remaining part of the Ex- 
periment, which was to try, Whether it was the Kind of the Lu- 
minous Body, or only the greatnefs of the Bulk, and the vividnefs 
of Light, and, if I may fo fpeak,the Tenacity of the fubftance it re- 
fided in, that made the difference between the Fifh and the mod; 
we put part of the Fifli of another kind, that /hone much more 
faintly than that hitherto fpoken of, and but in fomc places 5 
and by the withdrawing the Air, we made fomeof the luminous 
parts difappeary add the others fo dim, asfcarcetobedifcerned, 
and yet both the one and the other regained their former light 
upon the return of the Air. 

And to purfue the Experiment a little further, we put in fuch 
apiece of the firft FiQr is though it were bright, was yet but 
thin, and not confiderably great, and upon pumping out the Air, 
we found it, according to our expe&ation, quite eclipfed,though 
it recovered its Light upon the Air's re- entry. 

THefe, Sir, are the Experiments I have lately made about Shining Bodies 
in our Engine. More I would have tried, notwithfianding the trouble we 
foundin managing the Engine in the dark, if rotten Wood had not failed ns,and 
if I were not in. a place, where Glafs r mens Shops are not nearfo well furnijlfd at 
the Stationers. 

Ifcarce doubt, But thefe Experiments will occafion among the Virtuofi feve- 
ral Queries and Conje&ures, according to the differing Hypothefes and In- 
quifitions, to which men are inclined. And particularly 'tis probable, that fomc 
will makg ufe of this Difcourfe to countenance their Opinion, That notwithjlan- 
dingthe Coldn.e(s(atleaftastofenfe) of Fijhes and other Animals, theremaybc 
in the Heart and Blood a Vital kind of Fire, which needs Air, as well as thofe 
Fires that are fenfibly hot : Which may leffen the wonder, that Animals flwuld 
not be able to live when robbed of Air. And if I had now time, I could pofjibly 
furnijh you with fome other Trials, that feem much to favour the Comparifon, 
though as to the opinion it felf of a Vital Flame, / fhall not now tell you my 
thoughts about it. Andthough?wt only the Cartefians will perhaps draw an Ar- 
gument from the paftPhxnomemin favour of their Theory of Light, but di- 
vers others will difcourfe upon them, and propofe further Quefiions, and perhaps 
Enquiries fuitable to their feveral Hypothefes } yetljha/l content my felf at pre* 
[cm to have faithfully delivered the Hiftorical part of t hefe Apparences,n>/>/><w 
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Making, atleaft at thutime^ apy Reflections on them, jind the rather indeed, be- 
canfe I enjoyed fo little health when I wo* making the Experiments^ that 'twas 
not fit for me to engage in Speculations, that would much exercife my' thoughts, 
which 7 J doubt y have been more gratified) than my health hath been by the bare 
Trials ^ which are mofl feafonatly made at hours unfeafonable for one that is 
not well. 

POSTSCRIPT 

Sent by the fame Noble Author from the fame place y 

December 6. i 6 6 7. 

Mr condition in point of health being not much improved fince 
1 writ to you in 0<5lober lajl , when ifhall have added, that I 
have not thefe five or fix weeks been able to procure any Shining 
Wood (except one Jingle piece, which, though large, was fi ill condi- 
tion d, that it afforded me but one Trial) you will not, I hope, expetf, 
that /Jhould add much to the Experiments I formerly fent you, about 
the Relation *twixt Light and Air. But however 3 fince the SubjeB is 
new and noble, and fince your curiofty about other matters has beenfo 
welcome and ufeful to the Virtuofi, ifhall not decline even on this oc- 
casion to comply with it, and the rather, becaufe I half promifedyou 
forne Additional & good while fince y and becaufe too, that though, 
what I {ball acquaint you with, mayfeem to be but a Confrmation of 
two or three of the former Experiments • yet, be fides that 'tis of them 
which mofl needed a Confrmation, thefe Trials will alfo afford fome 
Circumftances that will not, I think, be unwelcom. 

Experiment X L 

TO examine then the Conje&ure mentioned in the Iaft Ex- 
periment. That the durablenefs of the Light in the Shi* 
ning Fifb, in fpightof the withdrawing the Air, might proceed 
in great part from the vividnefs of it, and the beauty of the mat- 
ter it refided in, rather than from the Extent of the Luminous 
Body, in comparifon of the fmall pieces of Shining mod, I hither- 
to had made my Trials with; I put in the above- mentioned 
piece of Wood,whofe luminous Superficies might be perhaps ten 
or twelve times as great as that which'the Eye faw at once of 
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the furface of fuch< fragments of shining Wood) as J was wont to 
employ: And though fome parts of this large Superficies fhined 
vividly (for the light was ufually enough for rotten Wood,infe- 
riour to that "of'our Fifli) yet this great piece being put into a 
convenient Receiver, was, upon the withdrawing of tne Air,d<> 
privedof Light, as the fmaller ones had been formerly 5 the re- 
turning Air reftoring its Light to the one, as it had done to the 
other. 

Experiment XIL 

BU T this is not the chief thing I jn tended to acquaintyou 
with, That being the fuccefs of fome Trials, which we 
made in profecution. of thefe twQ neighbouring Experiments. 

In thzjjrjt of thefe I told you, I had been able to try but for 
half an hour or a little more,, that zfbinivg piece ofcWood, depri- 
ved in our Engine of Light, would yet retain a difpofition to be 
as it were rekindled upon the frefh accefs of the Air. Where- 
fore, though I could have wifhed to have made a further Trial 
with the fame kind of Bodies, yet being able to procure none, I 
fubftituted in their room fmall piecesof rotten Fijb, that (hone 
fome of them more faintly, and feme of them more vividly,, in 
reference to one another, but none asflrorigly as fome that. I 
could have employed 5 and having in a very fmall and clear R e- 
ceiverfofat drawn off the Air, as to make the included Body dis- 
appear, we fc ordered the matter, that we kept out the Air for 
about 24 hours ; and therf allowing the Air to re-enter in a dark 
place 5 and late at night, upon its firft admittance the Fijb regained 



its light. 



Experiment XIII. 



T' His, compar'd with fome of my former Observations about 
Putrefaction, put me upon a Trial, which,. though it mif 
carried, I v fhall here make mention of, that in cafe you, vyho are 
better furnifh'd with GlafTes, think it worth while, you may get 
reiterated by the Society's Operator 3 confidering then,how great 
an intereft Putrefaction hath in the fbining of Fijhes, and Air in 
the Phenomena of Putrefaction, I thought it might be fbmewhat 
to the purpofe, to take a Fifli.that was, according, to the com- 
mon 
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raon courfe I had obferved in Animals, not far from the ftate, at 
which it would begin to (bine 3 ancf having cut out a piece of it, 
Icaufed the reftjo be hung up again in a Cellar, and the exfe&ed 
piece to be put into a fmall and tranlparent Receiver, that we 
might obferve, if a day or two, or more, after the Fifh in the 
Celler ftiould begin to fhine,that in the exhaufted Receiver would 
either alfo fhine, or (becaufe that feemed not likely) would, not- 
withftanding the check, which the abfence of the Air might 
be prefuraed to give the Putrefaffion, be found to fhine too, 
either immediately upon theadmillion of the Air, or not long 
after it. 

But this Experiment, as I lately intimated, was only defignM 
and attempted, not compleated ; the Receiver being fo thin, that 
ypon^the exhauftion of the internal Air ,the weight of the external 
broke it 3 and we could ill fpare another of that kind from Trials, 
we were more concerned to make : Notwithftanding which, we 
made one Trial more,which fucceeded no better than the former > 
but mifcarried upon a quite differing accbunt, viz. becaufe nei- 
ther the included piece of Fifh,nor the remaining,t hough it were 
of the fame fort with the Fifhes I ufually employed, would (hine 
at all,tliough kept a pretty while beyond the ufual time>at which 
fuch Fifties were wont to grow luminous. 

If this Experiment had fucceeded, I had lome others to try in 
profecution of it, which I fhall not now trouble you with the 
mention of. But that this Faragrajf may not be ufelefs to you,Fte 
take this occafion to give you a couple 0$ Advert ifements>xhzx may 
relate not only to this Experiment, but alfo more generally to 
thofe, whether precedent or fubfequent, where fhining Fifh are 
employed. 

\sfdvertifement L 

IN tht firft place then, 1 mil not undertake^ that all the Experi- 
ments you pall make with rotten Fifh, fhall havefuft the fame 
fuccefs with thefe I have related. For, as 1 elfewhere obferved, (in a 
D ifcourre written purpofely on that Subject) that the event of divers 
cthir Experiments is not always certain, fo I have had occafion to ob- 
ferve the like about Shining '^Fifties. And, beftdes what J lately tool? 
notice of at the chfe of the tenth Experiment, J remember, that having 
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once deftgned to make Obfervations about the Light of rotten Fifties, 
and having in. order thereunto caufed a competent number of them to 
be bought y not one of them all would fhine, though they were bought by 
the fame pirfon J was wont to employ, and hung up in the fame place 
where J ufe to have them put, and kept not only *tilt they began to 
putrife, but beyond the time that others ufid to continue to fhine ; al- 
though a parcel of the fame kind of Fijbes } bought the week before, and 
another of the fame kind, bought not many days aft er^fhined according 
to expectation, what the reason of this disappointment was, I could 
not determine ; only I remember, that at the time, it happen* d,t he wea- 
ther was variable, and not without fome days of Frojl and Snow. Nor 
is this the oddejl Obfervation 1 could relate to you about the uncertain 
Alining of Fifties, // I thought it neceffary to add h in this place.. 

K^idvertifement II. 

Notice mujl alfo be taken in making Experiments with ihining 
Fi jh, that their luminoufnefs is not wont to continue very many 
days* which Advertifement may be therefore ufeful, becaufe without 
it we may be apt fome times to make Trials, that cannot befoon enough 
brought to an ijfue ; andfo we may miflake the lofs of Light in the Fijh 
to be a deprivation of it caufedbythe Experiment, which indeed is but 
a cejfation according to the ufualcourfe of Nature.. 

Experiment XIV. 

Know not whether you will think it worth while to be told of 
a Trial that wc made, to fave thofe Criticks a labour, that elfe 
might perhaps demand, why 'twas not made. We put therefore 
a piece of shining Fijh into a wide-mouthM Glafs , about half 
filled with fair Water,and having placed this Glafs in a Receiver, 
we exhaufted the Air for a good while, toobferve* Whether, 
when the preflTure of the Air was remoVed,and yet (by reafon o^ 
the Water that did before keep the Air from immediately touch- 
ing the Fiih) the Exhauftion of th€ Receiver did not deprive the 
Filh of that cont a& of Air, which it had loft before :• Whether, 
I fay, in this cafe the abfence of the Ai* would have the fame in- 
fluence on the flijiningfiody^as in the former Experiments i And 

here. 
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here, as far as the numerous bubbles excited in the Water would 
give us leave to difcern it (for they did,though not unexpectedly 
ibmewhat diftprb the Experiment , which inconvenience we 
might have prevented, if we had thought it worth while) we 
could not perceive., that either the abfence or return of the Air 
had any great operation upon the Light of the immerfed Body - 
which yet did not kjep me from intending to make a fomewhat- 
likeTriai with shining Wool (when I can get any) faftened to the 
lower part of a clear Glafs, and covered over, but not very deep, 
with Q*lckfilver. Of which pradHce I (hill' not now (by to give 
you. the Reafons, having elfewhere fully enough exprefled them. 
And that this Section may acquaint you with fomething be- 
fides the (feemingly)infignificant Experiment relited in it 3 1 (hall 
here inform you (fince I perceive, I did not in the firft Papers I 
fent you ) that though, when I formerly put together fome 
Nqtes about Luminous Bodies, I confined not my Obfervations 
to one or two forts of Fifhes, yet the Experiments, fent you fince 
Oftober laft, were all of them (except a Collateral one or two) 
made with Whitings, which, among the Fiihes, I have had occa- 
fion to take notice of, is (except one fort that I cannot procure) 
the fitteft for fuch Trials, and confequently fit to be named to 
you, to facilitate your future cnes, in cafe you think it requifite 
to make any upon fuch fubje&s. 

Experiment X V. 

THe other of the two neighbouring Experiments I lately 
mention'd (viz* the ninth) I told you, when I fent it you, 
needed a reiteration to confirm it, fince we had but once tried it 
(and that, without all theconveniency wedefired) that aihining 
Body, which upod the firft withdrawing the Air lofeth much, but 
not *//its Light^may be deprived of the reft: by continuing in that 
unfriendly place, though the Air be no further exhaufted. To 
pyofecute therefore both the Experiments in one Trial, we took 
ibmewhat late at nighta piece of rotten Filh,which we judged to 
(hine too ftrongly, to be quickly deprived of all its Light, and ha- 
ving.put it into a fmall and clear Receiver, we found (as we had 
forefeen) that the Light, was much impaired, but nothing near 
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fuppreiTed by the withdrawing of the Air, Wherefore having 
removed the Receiver into a convenient place, I caufed it to be 
brought to me about midnight (after I was in Bed)and having by 
dole drawing the Curtains, and other means, made the place 
pretty dark, I perceived the included Body to continue to fhine 
more vividly than one ? would have expe&ed, (and, if I miftake 
not, I fa w it Chining in the morning,whiin: it was dark •) but the 
night after, coming to look upon it again, its light appeared no 
more : notwithftanding which,I made a fhift to keep out the Air 
about 24 hours longer, and fo after 48 hours in all, we opened 
the Receiver In a dark place, and prefently upon the ingrefs of 
the Air were' pleafingly faluted with ib vivid an Apparition of 
Light, that the included Body continued to fliine, when carried 
into a Room, where there was both Fire and Candle, if it were 
but by a Hat fcreenM from the beams. 

Being encouraged, as well as pleafed with this fuccefs, we 
forthwith exhaufted the Air once more out of the fame Receiver, 
and having kept it about 4 hours longer, we lookt upon it again 
in a dark place, and finding no appearance of Light, let the Air 
in upon it, whereby it was made to fhine again, and that vigo- 
rously enough, fo that I had caufed the Receiver to be exhaufted 
oiice more, but that it being Sunday night, I was unwilling to 
fcandalize any, by putting my Servants upon a laborious, and 
not neceflary work. 

The fuddennefs, with which the included Body appeared to 
be, as 'twere, rekindled upon the firft contaft of the Air, revi- 
ved in me fome fufpicions I have had about the poffible caufes of 
thefe jhort4iv*d A^aritions of Light (for 1 fpeak not now of real 
Lamps found in Tombs, for a reafon to be told you another 
time) which difclofing themfelves upon mens coming in, and 
confequently letting in frefh Air into Vaults, that had been very 
long clofe, did foon after vanifh. Thele thoughts, as I was fay- 
ing, occurred to me upon what I had been relatirig, by reafon of 
the fudden operation of the frefh Air upon a Body, that but a 
minute before difclofed no light. For though the Lights repor- 
ted to have been feen in Caves, quickly difappeared, which that 
of our Fifh did not; yet that difference might poffibly proceed 
%)m the Tenacity, or fome other difpofition of the matter, 
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wherein the luminoufaefs of the Fifh refides : For I remembred 
that I had more than once obferved a certain glimmering anci 
ImM Light to pe produced in a fort of Bodies upon putting them 
out of their former Reft, and taking them into the Air, which 
fparks would vaniih themfelves fometimes within one minute, 
fometimes within a few minutes. But as thefe thoughts were but 
tranfient conje&u res,fo I fhall not entertain you any longer about 
them,but rather contenting my [elf 'with the hint already give nx&li 
notice of what may be more certainly deduced from our Expert- 
ment,which is, That the Air may have a much greater inters/ in 
divers odd Phenomena of Nature,than we are hitherto aware of. 

And for confirmation of our Experiment, I (hall add, that 
having in another Receiver eclipfed a piece of Fifh, that fhone 
when 'twas put in more languidly than divers others that we had 
tried, I kept it about three days and three nights in a Receiver, 
which (Receiver) being fomewhat like another, at firft fuggefted 
tome, when I came to take it, fomefcruple, but afterwards, 
upon further examination, concluded it to be the fame 5 where- 
fore I opened it in the dark, and upon letting in the Air on 
this Body, that fhined but faintly at firft, it* immediately reco- 
vered its fo long fupprefTed Light 5 and having included another 
piece that was yet more faint than this,when it was put into the 
Receiver, I thought fit to try at once the Experiment hitherto 
confirmed, and the Converge of it. And therefore having kept 
this piece alfo three days and three nights in the exbauftedGlafs, 
I let in the Air upon it, and notwithstanding the darknefs of the 
place.nothingof Life was thereupon revived.. But this being lit- 
tle other than I expected from a Body,that fhined fo faintly when 
'twas put into the Receiver, and had been kept there folong> I 
refolved to exercife my patience a while as well as my curiofuy, 
and try, Whether the Appulfe and Conta&'of the Air would 
have that operation after feme time, that it had not at frfl ; and ac- 
cordingly^after having waited a while.I obferved the Fi(h to dif- 
clofe a Light, which though but dim, was manifeft enough; but 
having confidered it for feme time, I had not leifure to watch, 
whether 'twould increafe, or how long 'twould continue. 

Iknow not, £/>,whether you are weary with reading,but I am 
fu*e I am quite tired with (baking fd manyExperiments upon one 
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Subje<5fc$ and therefore I (hall here conclude this Paper, as foon 
as I have added this Confirmation^ well of what I laft related, 
as of fomething tfhat I obferved before, That having included in 
fmall Receivers two pieces of rotten Whitings, whereof the one, 
before it was put in, fcarcefhone fo vividly, as did the other after 
the Receiver was exhaufted ; and having ordered the matter fb, 
that we were able to keep out the Air for Tome days, at the end of 
about 48 hours, we found, that the more ftrongly fhining Body 
retained yet a deal of Light $ but afterwards looking upon them 
both in a darkplace, we could not perceive in either any fhow of 
Light. Wherefore having let in the Air into that Receiver y 
whereiato the Body that at firft fliined the faintlier had been put, 
there did not enfue any glimmering of Light for a pretty while: 
nay, upon therufhing in of the Air into the other Glafs (then alio 
made acceffible to the Atmofyhere) the Body that at firft (hone 
fo ftrongly, and that continued to fhine Co Iong,flbewed no glim- 
mering of Light. But being refblved to expert the iffue a while 
longer, our patience was rewarded within lefs than a quarter of 
an hour with the fight of amanifeftlightin the Body laft nam'd, 
and a while after the other alfo became vifible, but by a Light ve- 
ry dim. The more luminous of thefe Bodies I obferved to retain 
fome Light 24 hours after 5 and the hitherto recited Experiment 
had this peculiar Circumftance in it, That the two Receivers 
*wUt methd w ^ re uninterruptedly kept exhaufted no lefs than 
the noble a*- 4 days, and asmany nights*. 

thot of tbefe 

Experiments ufed in typing out the Air for fo long & time roil! probably bemtdetyome'rc 
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An Account of two Books. 
I. PARTHOLOGLfi CEREBRI & NERVOSI GENERIS 

SPECIMEN : In quo agitur de MORBlS CONVULSIVIS 
& SCORBUTO,/W/*THOMiE WILLIS, M.D. 

WHat this excellent Author formerly promifed of the whole 
Pathology of Brain and Nerves, he gives in this Book a 
very confiderable Specimen of. The knowledge of the Difeafes 
which ufe to affed thefe parts, is efteemed very difficult and in- 
tricate, and particularly the true caufes of Corrvulfions are of a 
very deep fearch. For the clearing them up, this Author Phi- 

lofophifeth 



